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ABSTRACT: In this population-level study, we analyzed how well changes in drug and alcohol use among homicide victims explained declining
homicide rates in New York City between 1990 and 1998. Victim demographics, cause of death, and toxicology were obtained for all homicide
(N = 12573) and accidental death victims (N = 6351) between 1990 and 1998 from the Office of the Chief Medical Examiner of New York
(OCME). The proportion of homicide and accident decedents positive for cocaine fell between 1990 and 1998 (13% and 9% respectively); the
proportion of homicide and accident decedents positive for opiates and/or alcohol did not change significantly. Changing patterns of drug and
alcohol use by homicide victims were comparable to changing patterns of drug and alcohol use in accident victims, suggesting that changes in drug
and alcohol use among homicide victims between 1990 and 1998 cannot solely explain the decline in NYC homicide rates.
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Between 1990 and 1998, homicide rates declined in many cities
across the United States (1). The number of homicides in New
York City, for instance, fell 72% from an all time high of 2245 in
1990 to 633 in 1998 (2).Other cities that also witnessed decreasing
homicide rates of two-thirds or greater during the 1990s included
Boston, San Diego, and Los Angeles. In Chicago, Philadelphia,
Phoenix, and Detroit, the decline in homicide was more modest
with most reports approximating a one-third decline in homicide
rates during the decade (2).
Several explanations have been suggested both for the high homi-
cide rates in U.S. cities in the late 1980s and early 1990s and for the
subsequent decline in homicide rates (3). One potential explana-
tion is that changing patterns of drug abuse and alcohol use among
homicide perpetrators and/or victims may have influenced homi-
cide rates. Interviews with homicide offenders in prison in 1989
and 1990 found that 37% of offenders reported being under the
influence of alcohol and/or illicit drugs at the time they killed their
victims (4,5). Other studies showed that alcohol was the substance
most frequently associated with homicide before 1980, while illicit
drugs, such as cocaine and heroin, were more prevalent in homicide
after 1980 (6–8). In the mid 1980’s autopsy results reported cocaine
in approximately one-third of homicide victims, often with opiates
and alcohol (9–13). Other sources determined that the prevalence
of drug use among homicide decedents was higher than the preva-
lence of drug use in the general population (14). Therefore, patterns
of population drug use may be determinants of overall homicide
trends.
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To date, two epidemiologic studies have assessed how illicit drugs
and alcohol might influence the circumstances that lead to homi-
cide. The first studied police classification of 1988 New York City
homicides and found that 53% of homicides were drug-related (15).
The authors developed a classification for drug-related homicides
that differentiated those caused by the “pharmacologic” effect of
drugs (i.e., homicides facilitated or caused by the perceptual dis-
tortions accompanying the ingestion of illicit drugs) from those
related to the business of drug dealing (i.e., homicides due to ter-
ritorial disputes or robbery), which they classified as either “sys-
temic” or “economic.” They found that the latter classification was
responsible for 82% of the drug-related homicides in New York
City in 1988. The second study applied the same classification us-
ing records from the District Attorney for homicides in New York
between 1991 and 1993 and found that 29% of homicides were
drug-related and that 57% of these were due to the systemic or
economic factors (16).
While these studies explored the role of drugs and alcohol in in-
dividual homicides, our understanding of how changes in the preva-
lence of drug use at the population level affect trends in homicide
rates remains limited. Thus far, there has been no systematic study
of the relationship between changes in the prevalence of substance
use in a population and the rate of homicide over time in that popula-
tion. This study seeks to determine if the 72% decline in homicides
between 1990 and 1998 in New York City was related to a decline in
the use of cocaine, opiates, or alcohol by homicide victims. In order
to assess if a decline in substance use by homicide victims reflected
a decline in the use of these substances by the general population
we compared trends in the rates of toxicology-positive homicide
victims with the rates of toxicology-positive accident decedents.
For this study, the accident victims serve as a control to represent
changes in substance use by New York City’s population over time.
Methods
Victims of homicides and fatal accidents in New York City from
1990 through 1998 were identified through manual review of all
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medical files at the Office of the Chief Medical Examiner of New
York (OCME). The Chief Medical Examiner has been the same
person from 1990 to the current time, so that the forms, classifica-
tion of cases, toxicology, policies and other aspects of the OCME
has remained the same over the time period covered in this study.
These files contain the victim’s demographics (e.g., age, gender,
and race/ethnicity), manner and cause of death, place of death and
toxicology. Since the OCME is responsible for assessing all deaths
of persons believed to have died in an unnatural manner, all homi-
cides and fatal accidents (e.g., poisonings, firearm deaths, stabbings,
electrocutions, explosions, and environmental exposures) in NYC
would have been reviewed by the OCME and included in our data.
We excluded accidental fatal drug overdoses and victims who were
younger than 15 years of age or older than 65 years of age from
the control sample. The former were excluded so as not to bias
the accident control sample toxicology results through inclusion of
persons for whom drugs might have been the primary cause of their
death, and the latter were excluded to limit the persons in whom
accidental death may have been secondary to central nervous sys-
tem deficits related to old age. Children were excluded since drug
use patterns in children are not likely representative of drug use in
the general population.
The substances included in this study were cocaine, opiates and
alcohol, which are the substances present in over 85% of homicides
and 94% of accidents. Marijuana, amphetamines, hallucinogens and
volatiles were not included in this study. Blood and urine samples of
all autopsied cases were obtained at autopsy and stored at 4◦C until
they were assayed. In some cases in which an autopsy was not per-
formed, specimens were still submitted for toxicological analysis.
A homogenous enzyme immunoassay of urine samples screened
for benzoylecgonine, the principal metabolite of cocaine. Positive
results (≥0.3 mg/L) from urine samples were substantiated in tests
of blood samples by radioimmunoassay. If urine samples were not
readily available at autopsy, benzoylecgonine was screened for in
blood by radioimmunoassay; samples were considered positive if
the concentration of benzoylecgonine was ≥0.1 mg/L and substan-
tiated by radioimmunoassay in another tissue. A positive result
suggests that cocaine could have been used up to two days before
death. A gas chromatographer involving a nitrogen-phosphorus de-
tector screened for cocaine in blood. A specimen was considered
positive if the concentration of cocaine was ≥0.1mg/L; all samples
considered positive were analyzed by gas chromatography. For the
purposes of this study, specimens were considered positive for co-
caine if they were positive for either cocaine or benzoylecgonine.
Initial alcohol screening was done on blood and analysis was per-
formed by head space gas chromatography using a flame ionization
detector. A specimen was considered positive for alcohol if the
concentration was ≥0.01 gram percent. Opiates were screened for
in urine by enzyme immunoassay or, if urine was unavailable, by
radioimmunoassay in blood; specimens that contained a concentra-
tion of ≥0.3 mg/L in urine or ≥0.1 mg/L in blood were considered
positive for opiates and substantiated by radioimmunoassay in an-
other tissue. The reader is referred to previous studies for further
details on this data collection methodology and toxicological mea-
surement of drugs (13).
Analyses were carried out on all homicides and accidental deaths
that met inclusion criteria for this study. We first described relevant
characteristics of homicide and accident victims in NYC between
1990 and 1998, including age, race, gender, and results from drug
and alcohol toxicologic analyses. We focused our observations on
the principal substances that appear in positive drug toxicology,
namely cocaine, opiates, and alcohol. The three groups categorized
in these analyses are not mutually exclusive, i.e., a decedent can
have positive toxicology for one or more of these substances at the
same time.
We calculated the homicide and accident death rates in New
York City between 1990–1998, stratified by age, race and gender,
as well as the rates of homicide and accidental deaths with posi-
tive drug and alcohol toxicology. All population denominators for
rate determination were obtained from US census data (17). We
obtained census population counts of NYC for 1990 and 2000 and
carried out a linear interpolation of the census population counts
to obtain population denominators for the intervening years. All
rates were expressed per 100,000 person-years. We subsequently
directly standardized overall rates for NYC by age, sex, and race
to the 1990 census population for NYC to allow comparability
between years relevant to this analysis and compared these rates
between homicides and accidental deaths.
Results
Table 1 presents the characteristics of homicide and fatal acci-
dent victims. Victims of homicide were more likely than victims
of fatal accidents to be between 15 and 34 years of age; 70.0%
of homicide victims and only 41.3% of accident victims fell in
that range. Victims of homicides were more likely to be African-
American or Latino (86.7% for homicide victims vs. 59.0% for
accident victims), and male (87.5% for homicide victims vs. 79.1%
for accidents victims). Homicide victims were twice as likely as
accident victims to be positive for cocaine but there was no signifi-
cant difference in the proportion of homicide and accidental deaths
positive for opiates or alcohol.
TABLE 1—Demographic characteristics of homicide and accident deaths,
New York City 1990–1998.
Homicide Deaths Accident Deaths
N % N %
Total 12573 100.0 6351 100.0
Age
15–24 4424 35.2 1165 18.3
25–34 4374 34.8 1461 23.0
35–44 2273 18.1 1429 22.5
45–54 1055 8.4 1211 19.1
55–64 447 3.6 1085 17.1
Race
White 1173 9.3 2174 34.2
Black 6258 49.8 2029 31.9
Hispanic 4635 36.9 1715 27.0
Other 507 4.0 433 6.8
Gender
Male 10998 87.5 5024 79.1
Female 1575 12.5 1327 20.9
Borough of Death
Manhattan 2741 21.8 1793 28.2
Bronx 3349 26.6 1118 17.6
Brooklyn 4293 34.1 1545 24.3
Queens 1969 15.7 1587 25.0
Staten Island 221 1.8 308 4.8
Place of Death
Residence 3349 27.5 1443 22.9
Other inside 2454 20.1 2578 40.9
Outside 6390 52.4 2286 36.2
Drug Use
Any drug 7361 58.5 2933 46.2
Cocaine, opiates, or alcohol 6255 49.7 2745 43.2
Cocaine 3456 27.5 904 14.2
Opiates 1331 10.6 727 11.4
Cannabis 2327 18.5 395 6.2
Alcohol 3775 30.0 1846 29.1
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FIG. 1—Standardized Homicide Death Rates with Drugs Detected, New York City 1990–1998.
FIG. 2—Standardized Accident Death Rates with Drugs Detected, New York City 1990–1998.
Figure 1 shows the declining homicide rates and Fig. 2 shows the
declining rates of accidental deaths in New York City between 1990
and 1998. The overall homicide death rate decreased from 11.12 per
100,000 in 1990 to 7.05 per 100,000 in 1998. The rate of cocaine-
positive homicides fell from 8.69 per 100,000 in 1990 to 1.22 per
100,000 in 1998. The rate of cocaine-positive accidents was lower
than cocaine-positive homicides in 1990 at 1.84 per 100,000 and
decreased slightly to 0.59 per 100,000 in 1998. The rate of opiate-
positive homicides fell from 3.26 per 100,000 in 1990 to 0.70 per
100,000 in 1998. The rate of opiate-positive accident deaths also
dropped, but within a very narrow range, from 0.93 per 100,000
in 1990 to 0.75 per 100,000 in 1998. The rate of alcohol-positive
homicides fell from 9.66 per 100,000 in 1990 to 2.10 per 100,000
in 1998. The rate of alcohol-positive accidents also declined, but
from 3.69 per 100,000 in 1990 to 1.66 per 100,000 in 1998.
The proportions of standardized homicide rates involving co-
caine, opiates, and/or alcohol (rate of drug positive homicides/rate
of all homicides) are presented in Fig. 3. The proportion of homi-
cide decedents positive for cocaine fell from 30% in 1990 to 17%
in 1998. (t = −7.71, df = 1, p = 0.0001) The proportion of homi-
cides positive for opiates and alcohol did not change significantly
in that time period. (t = −2.26, df = 1, p = 0.06; t = 0.77, df = 1,
p = 0.47, respectively) The proportion of accident rates positive for
cocaine, opiates and/or alcohol are presented in Fig. 4. The propor-
tion of accidents involving cocaine fell from 18% in 1990 to 9% in
1998, (t = −5.19, df = 1, p = 0.001) while proportions of accidents
positive for opiates and alcohol did not change significantly dur-
ing the same period (t = 0.59, df = 1, p = 0.57; y = −2.27, df = 1,
p = 0.06, respectively).
Discussion
Our study of homicide and accident death rates in New York City
between 1990 and 1998 demonstrates that cocaine-, opiate-, and
alcohol- positive homicide rates declined from 1990 to 1998. How-
ever, there was a comparable decline in drug-positive accident rates
during the same time period and limited evidence of a decline in
the proportions of homicides and accidents who were positive for
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FIG. 3—Proportions of Standardized Homicide Rates with Drugs Detected, New York City 1990–1998.
FIG. 4—Proportions of Standardized Accident Rates with Drugs Detected, New York City 1990–1998.
drugs or alcohol during this time interval. The comparability in
the changing patterns of drug toxicology in homicide and accident
victims suggests that changes in drug use patterns among homicide
victims are unlikely to explain the decline in homicide rates in New
York City during the 1990s. The presence of cocaine and opiates
was much higher among victims of homicide than victims of ac-
cidents. This is consistent with previous studies that have found
that homicide victims often were involved in drug use and/or drug
dealing around the time they were murdered (15,16).
A number of factors may have contributed to the decline in overall
drug use by homicide and accident victims. These could include
revitalized policing strategies, changing drug trades, and greater
community involvement in crime-reduction strategies.
Revitalized police strategies implemented by the New York
Police Department (NYPD) in the early 1990s improved policing
and shifted the NYPD from a predominantly emergency-response
force to an active model of community policing, with more police
on local street patrol and a general increase in preemptive policing
activity (18–22). In keeping with the “fixing broken windows” the-
ory of crime prevention, arrests were encouraged for minor crimes
such as drinking on the streets and disorderly conduct as well as
for drug-dealing and other serious crimes (23). The reduction in
New York City drug traffic during the 1990s has been attributed to
greater NYPD efforts (22).
Crack’s decreasing popularity due to a growing recognition of its
dangers also may have contributed to the declining drug-positive
homicide rate during the decade (24,25). The crack market had been
associated with more violence than other drugs and its pharmaco-
logical effects, such as irritability and paranoid thinking, increased
the risk of violence (25,26). Furthermore, in the mid 1990s, co-
caine’s less attractive pharmacological effects (i.e., the brevity of
its physical effects) made it less popular than heroin and marijuana
among drug users (23).
Community activities organized by New York City and neighbor-
hood activists in response to drug abuse, homicide, and other neigh-
borhood crime may also have contributed to the overall decrease in
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drug use and drug-positive homicide and accident victims. These
activities included after—school programs for younger community
members, citizen patrols, and abandoned site clean-ups (22).
However, the consistent proportion of drug-positive homicides
and accidents suggests that it is unlikely that the overall decrease in
homicides is attributable to a decrease in the use of drugs. Rather,
this suggests that a fixed proportion of all homicides (and accidents)
are in persons who use drugs, reflecting a “baseline” number of
persons in any given population who use drugs and are likely to be
victims of homicide or accidents.
The primary limitation of our analysis is that medical examiner
data is limited to homicide victims and, as such, we cannot draw
inference about drug use by perpetrators. Changing drug use by
homicide perpetrators, or changing drug-related circumstances of
homicide, may better explain changing patterns of homicide during
the 1990s, but further studies are needed to explore the merits of
this argument (27).
In conclusion, data from New York City homicide and acciden-
tal death victims suggests that changing drug and alcohol use by
the homicide victims was not a primary determining factor of the
decline in homicide rates between 1990 and 1998. Further work, is
needed to further explore how other factors may have contributed
to declining homicide rates.
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